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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the water treatment equipment which prepared the film cartridge which carries out membrane 
separation of the processed water in the interior of a processing tub, and established an aeration means to 
spout the gas for film surface washing under the film cartridge Water treatment equipment characterized by 
having formed said processing tub in the direct vent system, having established the circulation means which 
carries out circulation supply of the exhaust gas which piles up in the up space in a tub at an aeration means, 
and constituting so that membrane separation of the processed water may be carried out to the bottom of the 
anaerobic condition which the gas for film surface washing containing exhaust gas spouts from an aeration 
means. 

[Claim 2] Water treatment equipment according to claim 1 characterized by being what carries out membrane 
separation of the biological treatment water which processed organic waste water in the aerobic tub and the 
anaerobic tub. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the water treatment equipment which prepared the film 
cartridge which carries out membrane separation of the processed water in the interior of a processing tub. 
[0002] 

[Description of the Prior Art] For example, in the water treatment plant which processes organic waste water, 
such as nightsoil, as shown in drawing 3 and drawing 4 , the membrane separation device 3 which carries out 
membrane separation of the processed water 2 is installed in the interior of the processing tub 1 . 
[0003] The membrane separation device 3 is constituted by arranging the plate-like film cartridge 5 to 
juxtaposition at suitable spacing inside the box-like film case 4 in which the upper and lower sides carried out 
opening, arranging the powder trachea 8 which was open for free passage in sources of air supply, such as the 
blower 7 besides a tub, inside the box-like aeration case 6 in which the upper and lower sides similarly carried 
out opening, and arranging the film case 4 and the aeration case 6 of each other up and down inside. 
[0004] The film cartridge 5 arranges the organic filtration membrane 10 on both the front faces of a filter plate 
9, forms in a filter plate 9 the permeated water passage (not shown) which is open for free passage between a 
filter plate 9 and a filtration membrane 10, and is constituted by forming the attraction tube 1 1 and the 
catchment tubing 12 which are open for free passage to permeated water passage. And attraction means, such 
as the permeated water tubing 13 and a suction pump 14, are established so that it may be open for free 
passage in the catchment tubing 12. 

[0005] In such a configuration, in case membrane separation of the processed water 2 is carried out with a 
membrane separation device 3 By carrying out the load of the suction force to the permeated water passage of 
the film cartridge 5 through the permeated water tubing 13, the catchment tubing 12, and the attraction tube 1 1 
with a suction pump 14 Or by making the water head of upper processed water 2 into filtration driving 
pressure from the film cartridge 5 Suspended solids, such as active sludge contained in processed water 2, 
were caught by the filtration membrane 10, and the permeated water which penetrated the filtration membrane 
10 and flowed in permeated water passage is taken out to the exterior of the processing tub 1 through the 
attraction tube 1 1, the catchment tubing 12, and the permeated water tubing 13. 

[0006] At this time, aeration is carried out through powder pore 8a of the powder trachea 8 by the blower 7, 
the vapor-liquid mixing upflow which occurs with the air bubbles of aeration air is made to flow into the gap 
between the film cartridge 5 and 5, the whole film surface of the film cartridge 5 is ****(ed) to homogeneity, 
and it has prevented that a cake layer deposits on the front face of a filtration membrane 1 0. 
[0007] 

[Problem(s) to be Solved by the Invention] However, aeration reinforcement required for film surface washing 
is 3 / m3 5m. Since it is high, in carrying out membrane separation of the processed water containing nitrogen, 
such as biological treatment water which finished biological treatment Since NH4-N which exists in processed 
underwater one oxidizes and NOx tends to increase from aeration air by the oxygen which dissolved in 
processed underwater one, it is necessary to cany out denitrification processing, pouring in the methanol as a 
source of hydrogen. 

[0008] Moreover, since aeration reinforcement for film surface washing cannot be reduced even if the inflow of 
the processed water to a processing tub decreases, NOx will increase like the above and water quality 



deteriorates. 

[0009] Then, although it is possible to carry out film surface washing with the gas of oxygen non-**, since 
NOx which exists in processed underwater one will be returned and NH4-N will be eluted if it is made a 
perfect anaerobic condition, it is required to use the gas containing about 8 - 10% of oxygen. 
[00 1 0] Although occurring a tub incy cloduction time stream with an agitator, and carrying out film surface 
washing is also considered, since an agitator is not enough as the effectiveness to which a film surface cleaning 
effect and processed underwater nitrogen are made to emit, film surface washing with the gas which contained 
oxygen for the above-mentioned reason is required of it. 

[001 1] This invention solves the above-mentioned technical problem, and faces it that gases, such as air, wash 
the film surface of a film cartridge, and the gas of the hypoxia concentration which buildup of NOx or NH4-N 
does not produce in processed underwater one can be supplied, and it aims at offering the water treatment 
equipment which can change an oxygen density also to fluctuation of the inflow of processed water, without 
changing aeration reinforcement. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the water treatment 
equipment of this invention In the water treatment equipment which prepared the film cartridge which carries 
out membrane separation of the processed water in the interior of a processing tub, and established an aeration 
means to spout the gas for film surface washing under the film cartridge Said processing tub is formed in a 
direct vent system, and the circulation means which carries out circulation supply of the exhaust gas which piles 
up in the up space in a tub at an aeration means is established, and it constitutes so that membrane separation 
of the processed water may be carried out to the bottom of the anaerobic condition which the gas for film 
surface washing containing exhaust gas spouts from an aeration means. 

[00 1 3] Moreover, the water treatment equipment of this invention is constituted so that membrane separation 
of ihe biological treatment water which processed organic waste water in the aerobic tub and the anaerobic tub 
may be carried out In case the gas for film surface washing washes the film surface in the interior of a 
processing tub according to the above-mentioned configuration, carrying out membrane separation of the 
processed water by the film cartridge, circulation supply of the exhaust gas in a tub is carried out by the 
circulation means at an aeration means, and when the gas for film surface washing containing exhaust gas spouts 
from an aeration means, an anaerobic condition, i.e., a hypoxia condition, is realized. Therefore, under 
existence of a lot of oxygen, membrane separation of the processed water which inconvenience produces can 
be performed, performing film surface washing by aeration reinforcement as usual. 
[0014] Since an anaerobic condition can be realized without reducing aeration reinforcement as described 
above, the buildup of NOx which is easy to take place in case membrane separation of the biological treatment 
water is carried out can be prevented. Moreover, the elution of NH4-N which is easy to take place under a 
perfect anaerobic condition can also be prevented. 
[0015] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, drawing 1 and 
drawing 2 - the water treatment plant 2 1 which is and processes organic waste water, such as nightsoil, is 
equipped with the depths reaction vessel 22 and the film raw water tub 23 which perform nitrification and 
denitrificatioa 

[00 1 6] The tube 26 with which the depths reaction vessel 22 forms the downward current way 24 and the 
upflow way 25, Or continuation installation is carried out the circulating flow way 28 which infixed the 
circulating pump 27, and the charging means 29 which blows air into the interior of the downward current way 
24 - having - high-concentration active sludge -- the interior - maintaining -****_ the raw water supply 
pipe 30 ~ organic waste water - an intermission - The circulating flow way 28, the downward current way 
24, and the lifting passage 25 are made to carry out rear-spring-supporter floating, and air is supplied to the 
organic waste water which descends the inside of the downward current way 24 the neither more nor less. 
[00 1 7] The film raw water tub 23 consists of the aerobic tub 3 1 arranged in the preceding paragraph, the 
anaerobic tub 32 arranged to the middle, a membrane-separation tub 33 arranged in the latter part, and a 
pump tub 34 arranged in the last stage, and introduces the primary-treatment water which is processed in the 
depths reaction vessel 22 and fed with the liquid-sending tubing 35. And lead this primary-treatment water to 
the aerobic tub 31, the anaerobic tub 32, and the membrane-separation tub 33 one by one, process it and the 



transparency liquid in the membrane-separation tub 33 is made to flow out out of a system as a secondary 
effluent, and once storing the residue in the pump tub 34, it is sent out of the depths reaction vessel 22 and a 
system with the liquid-sending tubing 36 as a return sludge and excess sludge. The powder tracheae 39, 40, 
41, and 42 which are open for free passage to the blowers 37 and 38 besides a tub are formed in the lower 
part in each tubs 31, 32, and 33 and 34, and aeration is carried out to it by the pattern according to each tubs 
3 1 , 32, 33, and 34 from each powder tracheae 39, 40, 4 1 , and 42. 

[00 1 8] The membrane-separation tub 33 is a thing as shown in drawing 2 , formed the membrane separation 
device 45 which arranged the film cartridge 44 in the interior of the tank 43 of a direct vent system, and has 
formed the siphon 46 which makes the up space in a tub open for free passage to the attraction side of a 
blower 38. 

[0019] Since the membrane separation device 45 has the same configuration as the conventional thing which 
was explained using drawing 3 and drawing 4 , it omits detailed explanation, but it is equipped with the powder 
trachea 41 which the film cartridge 44 described above caudad while it is equipped with the permeated water 
tubing 47 which is open for free passage to the permeated water passage of the film cartridge 44. The powder 
trachea 41 is open for free passage to the discharge side of a blower 38 with the airpipe 48. 
[0020] Flow control valves 38a and 46a are formed in attraction opening and the siphon 46 of a blower 38. 
Hereafter, the operation in the above-mentioned configuration is explained. 

[0021] Carry out inside the depths reaction vessel 22 with the raw water supply pipe 30, the circulating flow 
way 28, the downward current way 24, and the lifting passage 25 are made to carry out rear-spring-supporter 
floating of an intermission or the supplied organic waste water which carried out the continuation charge for 
organic waste water by actuation of a circulating pump 27, and air is blown into the organic waste water which 
descends the inside of the downward current way 24 with the charging means 29. While organic waste water 
contacts enough by this the active sludge maintained by high concentration in the tub, while the oxygen in the 
blown air descends the inside of the downward current way 24, it dissolves into organic waste water with a 
well head, and NH4-N in organic waste water etc. is nitrified by active sludge under the aerobic condition in 
which the oxygen of an amount exists enough. 

[0022] subsequently, the thing made for the circulating flow way 28, the downward current way 24, and the 
lifting passage 25 to carry out rear-spring-supporter floating of the organic waste water, without stopping the 
charging means 29 and blowing air - the bottom of the aversion-condition of an oxygen density that N03-N in 
organic waste water etc. is low - active sludge - N2 up to - it is carried out reduction and denitrification and 
BOD is decomposed in connection with it 

[0023] And it does in this way, and efficient within the depths reaction vessel 22, the primary-treatment water 
with which it was unstable of clearance of nitrification, denitrification, and BOD is sent to the aerobic tub 3 1 of 
the film raw water tub 23 with the liquid-sending tubing 35, where active sludge is included. 
[0024] From the powder trachea 39, NH4-N which remains is nitrified by active sludge and primary-treatment 
water 3 la which flowed into the aerobic tub 3 1 flows into the bottom of the aerobic condition by which 
continuation supply of the air is carried out to the anaerobic tub 32. 

[0025] N03-N which remains is carried out reduction and denitrification with active sludge, and nitrification 
treated water 32a which flowed into the anaerobic tub 32 flows into the bottom of the anaerobic condition by 
which intermittent supply of the air is carried out from the powder trachea 40 to the membrane-separation tub 
33 . In addition, intermittent supply of air is performed by spacing and reinforcement of extent which prevent 
that active sludge precipitates. 

[0026] Membrane separation of the denitrification treated water 33a which flowed into the membrane- 
separation tub 33 is carried out by the film cartridge 44 arranged by the membrane separation device 45, 
suspended solids, such as active sludge, remain in a tub, and transparency liquid is sent out of a system with the 
permeated water tubing 47. 

[0027] At this time, film surface washing of the film cartridge 44 is carried out by the gas for film surface 
washing spouted more nearly continuously than the powder trachea 41, and membrane separation of 
denitrification treated water 33a is suitably performed in the condition that deposition of the suspended solid to 
a film surface is prevented. 

[0028] In addition, at this time, after the exhaust gas which piles up in the up space in a tub is sent to the 
attraction side of a blower 38 through the siphon 46 and mixes air if needed, the powder trachea 4 1 is 



supplied, and while aeration reinforcement required for film surface washing is secured by this, the inside of a 
tub is maintained by the hypoxia condition. Consequently, by the conventional approach of carrying out 
membrane separation of the biological treatment water by making the gas containing a lot of oxygen, such as 
air, into the gas for film surface washing, the buildup ofNOx which was easy to take place is prevented. 
Moreover, the elution of NH4-N which is easy to take place under a perfect anaerobic condition is also 
prevented. 

[0029] Moreover, when the inflow of denitrification treated water 33a to the membrane-separation tub 33 is 
changed, an oxygen density is adjusted by changing the rate of the air made to mix into the gas for film surface 
washing, and buildup of NOx and elution of NH4-N are prevented. 

[0030] And membrane separation is carried out in the membrane-separation tub 33, and after active sludge 
34a which flowed into the pump tub 34 is stored from the powder trachea 42 under the aerobic condition by 
which continuation supply of the air is carried out, a return sludge and a part are sent out of the depths reaction 
vessel 22 and a system through the liquid-sending tubing 36 as excess sludge. 

[003 1] In addition, in the above, although the plate-like film cartridge which prepared the organic filtration 
membrane was mentioned as the example and explained, the water treatment equipment which could apply the 
configuration described above when it was the same equipment using the gas for film surface washing, for 
example, prepared the tubular or plate-like ceramic film in the interior of a processing tub is also contained in 
the range of this invention. 
[0032] 

[Effect of the Invention] As mentioned above, since it was made to gush the gas for film surface washing which 
carried out circulation supply of the exhaust gas in a processing tub, and contained exhaust gas according to 
this invention, an anaerobic condition can be realized securing aeration reinforcement required for film surface 
washing, and membrane separation of the processed water which inconvenience produces can be suitably 
performed under existence of a lot of oxygen. It can respond also to fluctuation of the inflow of processed 
water by changing the rate of the air made to mix into the gas for film surface washing. 
[0033] Thus, since an anaerobic condition is realizable, securing aeration reinforcement, the buildup of NOx 
which is easy to take place in case membrane separation of the biological treatment water etc. is carried out 
can be prevented, and the elution of NH4-N which is easy to take place under a perfect anaerobic condition 
can also be prevented. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the water treatment equipment which prepared the film 
cartridge which carries out membrane separation of the processed water in the interior of a processing tub. 



[Translation done.] 



* NOTICES* 



JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] For example, in the water treatment plant which processes organic waste water, 
such as nightsoil, as shown in drawing 3 and drawing 4 , the membrane separation device 3 which carries out 
membrane separation of the processed water 2 is installed in the interior of the processing tub 1 . 
[0003] The membrane separation device 3 is constituted by arranging the plate-like film cartridge 5 to 
juxtaposition at suitable spacing inside the box-like film case 4 in which the upper and lower sides carried out 
opening, arranging the powder trachea 8 which was open for free passage in sources of air supply, such as the 
blower 7 besides a tub, inside the box-like aeration case 6 in which the upper and lower sides similarly carried 
out opening, and arranging the film case 4 and the aeration case 6 of each other up and down inside. 
[0004] The film cartridge 5 arranges the organic filtration membrane 10 on both the front faces of a filter plate 
9, forms in a filter plate 9 the permeated water passage (not shown) which is open for free passage between a 
filter plate 9 and a filtration membrane 10, and is constituted by forming the attraction tube 1 1 and the 
catchment tubing 12 which are open for free passage to permeated water passage. And attraction means, such 
as the permeated water tubing 13 and a suction pump 14, are established so that it may be open for free 
passage in the catchment tubing 12. 

[0005] In such a configuration, in case membrane separation of the processed water 2 is carried out with a 
membrane separation device 3 By carrying out the load of the suction force to the permeated water passage of 
the film cartridge 5 through the permeated water tubing 13, the catchment tubing 12, and the attraction tube 1 1 
with a suction pump 14 Or by making the water head of upper processed water 2 into filtration driving 
pressure from the film cartridge 5 Suspended solids, such as active sludge contained in processed water 2, 
were caught by the filtration membrane 10, and the permeated water which penetrated the filtration membrane 
10 and flowed in permeated water passage is taken out to the exterior of the processing tub 1 through the 
attraction tube 1 1, the catchment tubing 12, and the permeated water tubing 13. 

[0006] At this time, aeration is carried out through powder pore 8a of the powder trachea 8 by the blower 7, 
the vapor-liquid mixing upflow which occurs with the air bubbles of aeration air is made to flow into the gap 
between the film cartridge 5 and 5, the whole film surface of the film cartridge 5 is ****(ed) to homogeneity, 
and it has prevented that a cake layer deposits on the front face of a filtration membrane 10. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, since it was made to gush the gas for film surface washing which 
carried out circulation supply of the exhaust gas in a processing tub, and contained exhaust gas according to 
this invention, an anaerobic condition can be realized securing aeration reinforcement required for film surface 
washing, and membrane separation of the processed water which inconvenience produces can be suitably 
performed under existence of a lot of oxygen. It can respond also to fluctuation of the inflow of processed 
water by changing the rate of the air made to mix into the gas for film surface washing. 
[0033] Thus, since an anaerobic condition is realizable, securing aeration reinforcement, the buildup of NOx 
which is easy to take place in case membrane separation of the biological treatment water etc. is carried out 
can be prevented, and the elution of NH4-N which is easy to take place under a perfect anaerobic condition 
can also be prevented. 



[Translation done.] 



* NOTICES* 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, aeration reinforcement required for film surface washing 
is 3 / m3 5m. Since it is high, in carrying out membrane separation of the processed water containing nitrogen, 
such as biological treatment water which finished biological treatment Since NH4-N which exists in processed 
underwater one oxidizes and NOx tends to increase from aeration air by the oxygen which dissolved in 
processed underwater one, it is necessary to carry out denitrification processing, pouring in the methanol as a 
source of hydrogen. 

[0008] Moreover, since aeration reinforcement for film surface washing cannot be reduced even if the inflow of 
the processed water to a processing tub decreases, NOx will increase like the above and water quality 
deteriorates. 

[0009] Then, although it is possible to carry out film surface washing with the gas of oxygen non-**, since 
NOx which exists in processed underwater one will be returned and NH4-N will be eluted if it is made a 
perfect anaerobic condition, it is required to use the gas containing about 8-10% of oxygen. 
[00 1 0] Although occurring a tub incy cloduction time stream with an agitator, and carrying out film surface 
washing is also considered, since an agitator is not enough as the effectiveness to which a film surface cleaning 
effect and processed underwater nitrogen are made to emit, film surface washing with the gas which contained 
oxygen for the above-mentioned reason is required of it. 

[001 1] This invention solves the above-mentioned technical problem, and faces it that gases, such as air, wash 
the film surface of a film cartridge, and the gas of the hypoxia concentration which buildup of NOx or NH4-N 
does not produce in processed underwater one can be supplied, and it aims at offering the water treatment 
equipment which can change an oxygen density also to fluctuation of the inflow of processed water, without 
changing aeration reinforcement 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the water treatment 
equipment of this invention In the water treatment equipment which prepared the film cartridge which carries 
out membrane separation of the processed water in the interior of a processing tub, and established an aeration 
means to spout the gas for film surface washing under the film cartridge Said processing tub is formed in a 
direct vent system, and the circulation means which carries out circulation supply of the exhaust gas which piles 
up in the up space in a tub at an aeration means is established, and it constitutes so that membrane separation 
of the processed water may be carried out to the bottom of the anaerobic condition which the gas for film 
surface washing containing exhaust gas spouts from an aeration means. 

[00 13] Moreover, the water treatment equipment of this invention is constituted so that membrane separation 
of the biological treatment water which processed organic waste water in the aerobic tub and the anaerobic tub 
may be carried out. In case the gas for film surface washing washes the film surface in the interior of a 
processing tub according to the above-mentioned configuration, carrying out membrane separation of the 
processed water by the film cartridge, circulation supply of the exhaust gas in a tub is carried out by the 
circulation means at an aeration means, and when the gas for film surface washing containing exhaust gas spouts 
from an aeration means, an anaerobic condition, i.e., a hypoxia condition, is realized. Therefore, under 
existence of a lot of oxygen, membrane separation of the processed water which inconvenience produces can 
be performed, performing film surface washing by aeration reinforcement as usual. 
[0014] Since an anaerobic condition can be realized without reducing aeration reinforcement as described 
above, the buildup of NOx which is easy to take place in case membrane separation of the biological treatment 
water is carried out can be prevented. Moreover, the elution of NH4-N which is easy to take place under a 
perfect anaerobic condition can also be prevented. 
[0015] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, drawing 1 and 
drawing 2 - the water treatment plant 21 which is and processes organic waste water, such as nightsoil, is 
equipped with the depths reaction vessel 22 and the film raw water tub 23 which perform nitrification and 
denitrification. 

[00 1 6] The tube 26 with which the depths reaction vessel 22 forms the downward current way 24 and the 
upflow way 25, Or continuation installation is carried out the circulating flow way 28 which infixed the 
circulating pump 27, and the charging means 29 which blows air into the interior of the downward current way 
24 - having - high-concentration active sludge - the interior - maintaining - **** - the raw water supply 
pipe 30 - organic waste water - an intermission - The circulating flow way 28, the downward current way 
24, and the lifting passage 25 are made to carry out rear-spring-supporter floating, and air is supplied to the 
organic waste water which descends the inside of the downward current way 24 the neither more nor less. 
[00 1 7] The film raw water tub 23 consists of the aerobic tub 3 1 arranged in the preceding paragraph, the 
anaerobic tub 32 arranged to the middle, a membrane-separation tub 33 arranged in the latter part, and a 
pump tub 34 arranged in the last stage, and introduces the primary-treatment water which is processed in the 
depths reaction vessel 22 and fed with the liquid-sending tubing 35. And lead this primary-treatment water to 
the aerobic tub 3 1, the anaerobic tub 32, and the membrane-separation tub 33 one by one, process it, and the 
transparency liquid in the membrane-separation tub 33 is made to flow out out of a system as a secondary 
effluent, and once storing the residue in the pump tub 34, it is sent out of the depths reaction vessel 22 and a 



system with the liquid-sending tubing 36 as a return sludge and excess sludge. The powder tracheae 39, 40, 
41, and 42 which are open for free passage to the blowers 37 and 38 besides a tub are formed in the lower 
part in each tubs 3 1, 32, and 33 and 34, and aeration is carried out to it by the pattern according to each tubs 
3 1 , 32, 33, and 34 from each powder tracheae 39, 40, 4 1 , and 42. 

[00 1 8] The membrane-separation tub 33 is a thing as shown in drawing 2 , formed the membrane separation 
device 45 which arranged the film cartridge 44 in the interior of the tank 43 of a direct vent system, and has 
formed the siphon 46 which makes the up space in a tub open for free passage to the attraction side of a 
blower 38. 

[0019] Since the membrane separation device 45 has the same configuration as the conventional thing which 
was explained using drawing 3 and drawing 4 , it omits detailed explanation, but it is equipped with the powder 
trachea 4 1 which the film cartridge 44 described above caudad while it is equipped with the permeated water 
tubing 47 which is open for free passage to the permeated water passage of the film cartridge 44. The powder 
trachea 4 1 is open for free passage to the discharge side of a blower 38 with the airpipe 48. 
[0020] Flow control valves 38a and 46a are formed in attraction opening and the siphon 46 of a blower 38. 
Hereafter, the operation in the above-mentioned configuration is explained. 

[002 1] Carry out inside the depths reaction vessel 22 with the raw water supply pipe 30, the circulating flow 
way 28, the downward current way 24, and the lifting passage 25 are made to carry out rear-spring-supporter 
floating of an intermission or the supplied organic waste water which carried out the continuation charge for 
organic waste water by actuation of a circulating pump 27, and air is blown into the organic waste water which 
descends the inside of the downward current way 24 with the charging means 29. While organic waste water 
contacts enough by this the active sludge maintained by high concentration in the tub, while the oxygen in the 
blown air descends the inside of the downward current way 24, it dissolves into organic waste water with a 
well head, and NH4-N in organic waste water etc. is nitrified by active sludge under the aerobic condition in 
which the oxygen of an amount exists enough. 

[0022] subsequently, the thing made for the circulating flow way 28, the downward current way 24, and the 
lifting passage 25 to carry out rear-spring-supporter floating of the organic waste water, without stopping the 
charging means 29 and blowing air - the bottom of the aversion-condition of an oxygen density that N03-N in 
organic waste water etc. is low - active sludge - N2 up to ~ it is carried out reduction and denitrification and 
BOD is decomposed in connection with it 

[0023] And it does in this way, and efficient within the depths reaction vessel 22, the primary-treatment water 
with which it was unstable of clearance of nitrification, denitrification, and BOD is sent to the aerobic tub 3 1 of 
the film raw water tub 23 with the liquid-sending tubing 35, where active sludge is included 
[0024] From the powder trachea 39, NH4-N which remains is nitrified by active sludge and primary-treatment 
water 3 la which flowed into the aerobic tub 3 1 flows into the bottom of the aerobic condition by which 
continuation supply of the air is carried out to the anaerobic tub 32. 

[0025] N03-N which remains is carried out reduction and denitrification with active sludge, and nitrification 
treated water 32a which flowed into the anaerobic tub 32 flows into the bottom of the anaerobic condition by 
which intemiittent supply of the air is carried out from the powder trachea 40 to the membrane-separation tub 
33 . In addition, intermittent supply of air is performed by spacing and reinforcement of extent which prevent 
that active sludge precipitates. 

[0026] Membrane separation of the denitrification treated water 33a which flowed into the membrane- 
separation tub 33 is carried out by the film cartridge 44 arranged by the membrane separation device 45, 
suspended solids, such as active sludge, remain in a tub, and transparency liquid is sent out of a system with the 
permeated water tubing 47. 

[0027] At this time, film surface washing of the film cartridge 44 is carried out by the gas for film surface 
washing spouted more nearly continuously than the powder trachea 41, and membrane separation of 
denitrification treated water 33a is suitably performed in the condition that deposition of the suspended solid to 
a film surface is prevented 

[0028] In addition, at this time, after the exhaust gas which piles up in the up space in a tub is sent to the 
attraction side of a blower 38 through the siphon 46 and mixes air if needed, the powder trachea 4 1 is 
supplied, and while aeration reinforcement required for film surface washing is secured by this, the inside of a 
tub is maintained by the hypoxia condition. Consequently, by the conventional approach of carrying out 



membrane separation of me biological treatment water by making the gas containing a lot of oxygen, such as 
air, into the gas for film surface washing, the buildup ofNOx which was easy to take place is prevented. 
Moreover, the elution of NH4-N which is easy to take place under a perfect anaerobic condition is also 
prevented. 

[0029] Moreover, when the inflow of denitrification treated water 33a to the membrane-separation tub 33 is 
changed, an oxygen density is adjusted by changing the rate of the air made to mix into the gas for film surface 
washing, and buildup of NOx and elution of NH4-N are prevented. 

[0030] And membrane separation is carried out in the membrane-separation tub 33, and after active sludge 
34a which flowed into the pump tub 34 is stored from the powder trachea 42 under the aerobic condition by 
which continuation supply of the air is carried out, a return sludge and a part are sent out of the depths reaction 
vessel 22 and a system through the liquid-sending tubing 36 as excess sludge. 

[003 1] In addition, in the above, although the plate-like film cartridge which prepared the organic filtration 
membrane was mentioned as the example and explained, the water treatment equipment which could apply the 
configuration described above when it was the same equipment using the gas for film surface washing, for 
example, prepared the tubular or plate-like ceramic film in the interior of a processing tub is also contained in 
the range of this invention 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the explanatory view having shown the whole water treatment plant configuration into which 

the water treatment equipment of 1 operation gestalt of this invention was built 

[Drawing 21 It is the whole water-treatment-equipment block diagram shown in drawing 1 . 

[Drawing 31 It is the explanatory view having shown the configuration of conventional water treatment 

equipment 

[Drawing 41 It is the whole membrane separation device block diagram installed in the interior of the water 

treatment equipment shown in drawing 3 . 

[Description of Notations] 

22 Depths Reaction Vessel 

33 Membrane-Separation Tub 

33a Denitrification treated water 

38 Blower 

41 Powder Trachea 

43 Tank 

44 Film Cartridge 
46 Siphon 
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